1B Chemistry Brakke

ECA - Topic 01
T01D09 - Unit Exam
Name A |

Part | — Multiple Choice (STD 6 — Structure and Properties of Matter)
1. What amount of oxygen, 02, {in moles) contains 1.8 x1022 molecules?

A 0.0030 L B0 me O, , Aot O 2 00199 =) ©,030

(B> 0030 Lot # 10t3 me O, A
c 030 2 sig B~
D. 3.0
(1)

2.

How many oxygen atoms are present in 0.0500 mol carbon dioxide?
«d
A 301x1022 O 0SDOmel (D ,}""“"“’ meCby 2 =~ o o

@ 6.0231022 | prol (Q—v}' \M(.. U.:;_
6.02 x 1023
1.20x 1024
(1)
3. What amount of NaCl (in moles) is required to prepare 250 cm3 of a 0.200 mol da'n_3 solution?
2 00 Nl
e K o : 3
g éuzgo 012‘1”' M\'-‘; 0‘ ,_u ,j u - - X = O.Cﬂwr\f\u‘
e . Y S 0.2 v N A
D 0.0500 ~
2SS0’ 2280wl »C 0 = (1)

q, Solid, liquid and gaseous water are all present at very low pressure near 0°C.
How do the distances between the molecules in the three states compare under these conditions?

s A
A The distances are equal in all three states. L 4 ﬁ\ u-cl £ ﬁ(lw‘"“j‘) .
@ Distances are similar in the solid and liquid, which are smaller than that in /
C Distances are smallest in the solid, and similar in the liquid and gas. *
D Distances are smallest in the liquid, and similar in the solid and the gas.
(1)
5. Which of the following contains the greatest number of molecules?
A 1gof HySO, b 2 % O c,h-u-f dodee 2 atve masy
(Bg 1g of H;PO, W = AY SO sl \‘)W‘w ML » Q.(‘JQ‘\MU( M&«;Cﬁ)
T 1gof HCIO, Mani= (OO0 4G Sivmsl g, 1 '3“‘“‘"‘ _ P
* S s r’ H » ha W - - <
D 1 g of Na,C0, Minda ‘os_,ﬁ?5\wd \3 Y Oy %b‘:—""\h{b&\: 0.0\ mel ;_\5\ * ﬁ)
6.  What will happen to the volume of a fixed mass of gas when its pressure and temperature s
n Kelvin) are both doubled? E N5
' oden) U )g )
d:/} It will not change. o\, ?—_l::j- Q‘ ___._._\ <L\ ” (?' e
. itwillincrease. - N e (L’! 3 k) (‘5"6’(..; \r&\
" \ ] \ +
C it will decrease.
D.  The change cannot be predicted. My o= A
(1)
F———in-which gas sample do-molecules-have the greatest average kinetic energy?
A——Hyat 100K
B Vo e
B, CHgat273K Mot o fne: Quanton  Good  gashon budt wa o
C. HoO at 373 K \ 1 e‘;* \
D cGHsOHot 3534 YWY - LOVer e el o
(1)

8. Consider the following equation.
2CaH1p(e) + 1302(g) @ 8CO3(g) + 10H20(1)
How many moles of CO2(g) are produced by the complete combustion of 58 g of butane,

H10(8)? th 5o :
(a) a G%_%w;o,‘ﬁm‘&mﬁﬁh 2 BA™ — 4,0 malld,

8 ' S A %,L,f the  Umadlathp
A _ L 3 NS5
D16 ()

= @ .o2xiot taadeuO
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9, Which solution contains the greatest amount (in mol) of solute? L
¥ r | | 5 V| m"w L
10.0 em> of 0.500 mol dm ™ mct 0 S scobe O°

B.  200cm> of 0.400 mol dm™ Noci & A = ’*..::c‘:::““* 0,008 me)
o R
(€ 300’ of0300moldm™ Nall o , 3o, Aren L 0,0 X q et 3
3 E B OI00-
D. 40.0cm” of 0.200 mol dm~ NaCI v o) N g
O.2E0M s wa-v"‘t‘r-@ L 0.00% pae (1)
10.  How many hydrogen atoms are contained in one mole of ethanol, C2HsOH?
A S ’ vk
of Lm\(.;l\\ﬁ Q uLla.Ld“.&-‘ b abvs e R ‘\Qi_‘f‘
Vet CA WO \ Co sk
c 10x208 R LA b0 J e Ea s
D. ) 36x10%
(1)
11.  Which compound has the empirical formula with the greatest mass?
A CHOH &Me© 2 37,09
. CeH1p0s CHLC = 30, ©3
C ) €O AP, ﬁog oy
. CeHyz C k-\k.‘c} s
. 26 S 0 (1)
/1;/ 8.5 moles of Fe203(s) reacts with 9.0 moles of carbon in a blast furnace according to the equation below.
Fep03(s) + 3C(s) > 2Fe(s) + 3CO(g)
What is the limiting reagent and hence the theoretical yield of iron? /”_'7
_ Limiting reagent Theoretical yield of-iron ornfLnag ,
A Fe203 - 48x10°g
B. Fe203 4 2.4x10°g o ebe \
- 2 4
C. carben 2.5x10° g i
D. carbon 1.7x10° g P
" ‘ (1)
13. Consider the equation below.
Fe(s) + S{s) = FeS(s)
If 10.0 g of iron is heated with 10.0 g of sulfur to form iron(ll) sulfide, what is the theoretical yield of FeSin EramET o
A 10.0+100 ."“".J\O,G.s'tf_ laaol T< \ku\tc') *’; } 94 ih,)
. Z P S——— -
B," M KM 5?-?"))‘“‘— ‘Mu‘ﬁv ‘md\t‘? ¥
55.85 e . SRS,
C 87.91x10.0 \ NS
e 32.06 I(},O;) b PP i S “""0\ N!::? ,_SM..__._,} ve S . = 134
o 5585x100 2064 lael & . \naaFaS )
32.06
(1)
14,  Which change in conditions would’i mcrease the volume of a fixed mass of gas?
Pressure [ kPa “Temperature / K )
A. Doubled Doubled (% i_?;.:"...‘.
B. Halved Halved e WA ‘ Tp
C. Doubled Halved
(o. Halved Doubled ey |
T L ()
15.  Under what conditions would one mole of methane gas, CHg, occupy th@i&st vglume?
A 273 xandwuw o DN, ().”\L
( / 273 K and 2.02 x 10° Pa I
i 9 {3
546 K and 1,01 x 10 Pa
D. 546 K and 2.02 x 10 Pa
2 W ) eY (1)
2
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16.  Which of the following compounds has/have the empirical formula CH207?
I CH3COOH ( & W e

0o CgH1206 ( C WO
W C12H2011 W, 0,
A. i only
; Il only
C. I and Il only
D.  landlllonly

(1)
17.  The percentage by mass of the elements in a compound is
Ca=54.05%, H=270%, O=43.24%.
What is the mole ratio of Ca : H in the empirical formula of this compound?
A. 1:1 54 05'.(“ o) Ca . 42 24 . O \V‘“"\O,‘z )
B"‘._ 1 \ 2 * D x - ‘.%) M.‘(& s 5 -~ 7 5 . O\V\h‘ O
: 116 &0 u:;)(,., n.:.owju
D’n 6 ; 1 2- |?°u H = M - 2 b} Mai H M 7/;_:_’,.._?‘.-_-_'“ ) .~
9 Wergrt __L:j\ ?,:OL.H,HL;A P B N
18. 2 C3H70H(g) +<].02(g) » L CO2(e) + Z H20(e) iy C‘k@) WY, /
When the equation above is balanced, what is the coefficient for oxygen? - 2"
A. 5 \"“—»_ L_‘_‘_,—*""
B_,\ 8
cJ). .9
10
(1)
19. 5.0 dm3 of sulfur dioxide is reacted with 4.0 dm3 of oxygen according to the equation below.
250;(g) +02(g) - 2503(¢)
What volume of sulfur trioxicig_{jn dms)is formed? (Assume the reaction goes to completion and all gases are
easured at thefsame temperature and pressurel) e
A 50 S O 5O, , Lm0 e S0, & !
B. 40 v Lm‘s;,-‘_@" J‘f‘-"“*‘cf
L. 280 v
D. 80 4oL 0 B2l D1_ & o0 SO
' mol % Gy 3 (1)
20. What volume (in dm3) of 0.30 mol dm"?’ NaCl solution can be prepared from 0.060 mol of solute?
%i 0.018 0.20 \
: O e : ( .
B. 0.20 I Nl O . Olomel
c. 0.50 ko
D. 50 e < -
"2 0,200 210,20 dhn? (1)
21.  Ahydrocarbon contains 90 % by mass of carbon. What is its empirical formula?
A. CHz a] 0. < s | C
s N = llgmv‘.c
¢ C7H0 : ' " - % %33
D. CgHip 10 ¥ el 22 S 3
b 1 ©1gH i D A ol W - ( 3 ~— (1)
22.  Lithium hydroxide reacts with carbon dioxide as follows. ( L 2 uY A
2LiOH + CO2 = Liz CO3 +H20 \ b o

What mass {in grams) of lithium hydroxide is needed to react with 11 g of carbon dioxide?

A6 :
& 2 W, hnel €O Zwns) LioH 2265 3biOH

c' 24 ‘\,q'}"lﬂi‘w“ﬁ
E. 440k 00 Lol €O, @ 7 bydl L5 OHf 11 by =2l
J, (1)
T e
W =0y 2.3.9% J’;me\ =L oM = \"2__‘3 L.,Uﬁ'}}
(o 0 lo * Y SRR e
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Part Il — Free R nse Questions (STD 10 — Collects and Processes Data
id water. Some

23. 100 cm® of ethene, CaHa, is burned in 400 cm? of oxygen, producing carbon dioxide and some Aqut

oxygen remains unreacted.
(a)  Write the equation for the complete combustion of ethene.

Cﬂﬁrgoh-—ﬂz.w z W

............. GiesEscazennsREuanE
srssapasananasansnien iTesl W sz aszannnanaznany FRbausasesEerERdanscuTaseniRTAnEanES

et s7F (2)

(b}  Calculate the volume of carbon dioxide produced and the volume of oxygen remaining.

4 anc saassesense
e T R L L L TRl L LR LELLLETD) seenaaares

*:’\M*— ws,sw&\(,‘%w Semela s
A-n.({«n:&.wx Lecu Lo \aL «{?(a\ ‘-—d
M e ik gl ot e . 400300 =

i el AND
( R C\s ¥ “"“"a:tal 4 marks)
24. (a)  Write an equation for the formation of zinc iodide from zinc and iodine.
e R e
x T, (et L) bl rodne s duadonc @JIA}CAHCF) _

(b)  100.0 g of zinc is allowed to react with 100.0 g of iodine producing zinc iodide.

Calculate the amount (in moles) of zinc and iodine, and hence determine which reactant is in excess.

\k’JC; e a2 1.S29 ,.,] B = Exals

sessbona LR T Y T LT TR S L EEL L L L] P L L R e T T L T TR T P T T e PP T PR PR TR T T

bS5\ qn b \
..... ..................j./hﬂ!""‘

\L}(/) __1...?_ A lwl:[,___,:"” '3‘:\‘:2' war \ __1_}% L—M»‘*“l"—b

ng 3 T._, i
S e wyeld,

BEESIISNANTITNENILIRIRNERAI DG LT T T P T P PR P e P YSTTTT T I . ey

T L TS TR Y T TR PP #3e8csEITesaRREsRtRAITIRR RN,

(c)  Calculate the mass of zinc iodide that will be produced.

\O IL < IV T ‘v-w-ﬁ'\ T, '?i"l !5 " S g

unnouun 9hann i P e uiaraouncarianinesesnca anninosasNerairedatnizinny

e
..................................... Sersnaiaasny W

153%3—;-‘* ‘W\b.‘.jL ‘M\ L_\"I

kR e riadons bt R R e g o0 A M L0 SRR O T L 4 &
q : € i

(1)
(Total 5 marks)

. halrox L ccek
25. i) Calcium &honate_ls added to separate solutions of hydrochloric acid and&hmeie acid of the same

concentration. Write an equation for each reaction.

GO, X 2 M == Gty 4 2 MO
Ca ‘“.,“L.“' .“(;a..H Q. —= (a ((' H,0 Xl + 2 M0
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(2)
: Weclov e
(i)  If 5.0g of calcium wbonatereact with an excess of hydrochloric acid, what is the theoretical yield for
calcium chloride?

OHB8 89380 N T ras surnba bIn RS An T .M e N “e'c‘ﬁ ‘ (;_('( //‘"‘“ ""-'“-, “HM
S— 0{3 c’k;&k iwi C‘(C*) 4 .i é‘ ( Cl i 2 . 13 .< : C&C'(“L B
?‘r \ (LQ&] |,,.,._,,\ c,,(e ﬂl oot Clly J )
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-
dussaen S SEANEs HEE EEUIESERRPE SIS T BOL YL B,
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BEEATE RS RS IO NS TN AT R 0N SR 15 AT BN D6 B2 H SPESREEI NS FHS S0SERA ELLEPELND SRLITI IR LIS RARBL pan i

(3)
(i) 1f 1.05g of calcium chioride are produced in the lab, calculate the percent yield AND percent error?

E'WMWJ.JJ \ l.oS A :
Nematd P 3o ”i’g ’ _g,) s Dl { (1‘;'6 ""D‘x

Arsareabiirs e EEANEENIAT SN 0N ABHOEIN, BETIDNT IEENRN SEARET SEEBEOIIEESI TS

(Ww.-ﬁ E_,"‘MAWM K(w 011 g AN B \"‘l*‘;:\ glﬂkgu ’Klul

(iv)  Calculate the volume of ou? diomde measured at 273 K and

S0 [ AL ﬂ‘
1.01x 10 Pa, which would be produced when i—i&ﬂ of calcium carbenate reacts completely with the

hydrochloric acid.

"‘) .

‘TWZR") < — L
5&.):.“;-«; Al € Ll Ml .
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(Total 9 marks)
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26, The percentage composition by mass of a hydrocarbon is C = 79.9 % and H = 20.1 %.
(a}  Calculate the empirical formula of the hydrocarbon.

. ol C s
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{b) ( A1.00gssample of the hydrocarbon at a temperature of 273 K and a pressure of . TN
S 3 B 2 Mol fdass s i
J0I% 10" Pa(1.00 atm) has a volume of 0.495 dm™. \\,b
i Calculate the molar mass of the hydrocarbon. b o 1 OO« :
W y Hop CUD % % 4g 8
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(ii) Deduce the molecular formula of the hydrocarbon.

: N 6 nat dan ct,:-)\(vw,‘) rvw\-tc-‘-f‘-"

(1)
(Total 5 marks)
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